The structure of a mixed LNA/DNA:RNA duplex is driven by conformational coupling between LNA and deoxyribose residues as determined from 13C relaxation measurements.
A study of the internal dynamics of an LNA/DNA:RNA duplex has been performed to further characterize the conformational changes associated with the incorporation of locked nucleic acid (LNA) nucleotides in a DNA:RNA duplex. In general, it was demonstrated that the LNA/DNA:RNA duplex has a very high degree of order compared to dsDNA and dsRNA duplexes. The order parameters of the aromatic carbon atoms in the LNA/DNA strand are uniformly high, whereas a sharp drop in the degree of order was seen in the RNA strand in the beginning of the AUAU stretch in the middle of the strand. This can be related to a return to normal dsRNA dynamics for the central A:U base pair. The high order of the heteroduplex is consistent with preorganization of the chimera strand for an A-form duplex conformation. These results partly explain the dramatic increase in T(m) of the chimeric heteroduplex over dsDNA and DNA:RNA hybrids of the same sequence.